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NMR SPECTROSCOPY Figure S1 . 1 H NMR spectrum (300 MHz, CDCl3) of 2,4-di-tert-butyl-6-iodo-phenol, δ (ppm): 1.278 (s, 9H, C(CH3)3), 1.393 (s, 9H, C(CH3)3), 5.346 (s, 1H, OH), 7.260-7.275 (t, 1H, aromatic), 7.492-7.498 (d, 1H, aromatic).
Figure S2.
1 H NMR spectrum (300 MHz, CDCl3) of 2,4-di-tert-butyl-6-iodo-phenoxy benzyl ether, δ (ppm): 1.308 (s, 9H, C(CH3)3), 1.414 (s, 9H, C(CH3)3), 5.083 (s, 2H, OCH2Ph), 1H, PhH), 1H, PhH), 2H, PhH), 2H, PhH), 1H, PhH 1 H NMR (300 MHz, C6D6) spectrum of (thiolfan*)Zr(O t Bu)2, δ (ppm): 1.28 (s, 18H, C(CH3)3), 1.38 (s, 18H, C(CH3)3), 1.77 (s, 18H, C(CH3)3), 4H, CpH), 4.22 (s, 4H, CpH), 2H, PhH), 2H, PhH) . Bottom: 
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Oxidation and reduction reactions Figure S9 . 1 
S11
Stability studies of (thiolfan*)Zr(O t Bu)2 Figure S12 . Stacked spectra from the decomposition study of (thiolfan*)Zr(O t Bu)2 at 100 °C in the presence of 5 equiv HMB (hexamethylbenzene) as an internal standard. Figure S13 . Decomposition study of (thiolfan*)Zr(O t Bu)2 at 100 °C in the presence of 5 equiv HMB (hexamethylbenzene) as an internal standard, t = 0 h.
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Figure S14. Decomposition study of (thiolfan*)Zr(O t Bu)2 at 100 °C in the presence of 5 equiv HMB (hexamethylbenzene) as an internal standard, t = 6 h; decomposition: 47%. Figure S85 . GPC trace of PLA-PCL-PLA from an one-pot red-ox-red polymerization process starting with the reduced species, (thiolfan*)Ti(O i Pr)2 (Table 3 , Entry 4). Figure S86 . GPC trace for the polymerization of 100 equivalents of ε-caprolactone at 100 ºC by Ac FcBAr F (Table S1 , Entry 2). Figure S87 . GPC trace for the polymerization of 100 equivalents of δ-valerolactone at 100 ºC by Ac FcBAr F (Table S1 , Entry 3). Figure S88 . GPC traces for each step of the polymerization to form the PLA-PCL-PLA copolymer (Table S3 , entries 1ac). Figure S89 . GPC traces for each step of the polymerization to form the PLA-CHO copolymer (Table S3 , entries 2ab). Figure S90 . GPC traces for each step of the polymerization to form the PCHO-PLA copolymer (Table S3 , entries 3ab). 
